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For the Months of Auguji and September. 
Septemb. 21. 1674. 

The C O N T E N T S. 

Microfcopical Obfervations from Mr. Leeuwenhoeck, about 
Blood, Milk, Bones, the Brain, Spitle, Cuticula, Sweat, 
Fatt, Teares -, communicated in fwo Letters to the Publijher^ 
An Account of a notable Caje of a Dropfy, mijiaken for Gra^- 
nidation in a young Woman j imparted by a Learned Poyjiti- 
an in Holland. An Account of three Books'. I. DE S E- 
CRETIONE ANIMAL I Cogitata, Auth. Guil. 
Cole, M. D. IL Era/mi Bartholini SELECT A 
GEOMETRICA. 111. LOGIC A, ftve Ars 
Cogitandi; ex Gallico in Latinum Sermonem verfa. Some 
Animadverfions upon the Latin Verfon, made by C S. of the 
Phil. Tranfadtions is/'v^. 1665. 1666. 1667. 1668: 

Microfcopical Obfervations from M. Leeuwenhoeck, concern^ 
ing Blood, Milk, Bones, the Brain, Spitle, /?/■?£/ Cuticula, &c. 
communicated by the Jaid Obferver to the Publijher in & 
Letter y dated June i. 1674. 

Sir, 

YOurs of 24'^ of April \z^ was very welcome to me^ 
Whence I underftood with great contentment, that my 
Microfcopical Communications had not been unacceptable to 
you and your Philofophical Friends j which hath encouraged 
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sne to profecute. fucb Gbfervations, concerning which I /hall 
lit pref'jnt impart to ycu whatfoilov/s : 

J , The fmali Red Globuls in the Blood, formerly fpoken 
of*, are heavier than the Cryftalline liquor in 
^xtijyumh. 102. i^vhich they are carried, becaafc foon after that 
the Blood is let out of the Veins, thofe Globuls 
hy little and little fublidc towards the bottom ; and being made 
up of foft fluid Corpufcles, and many lying upon one another, 
they do unite themfelves clofe together, and by this clofe con- 
jundion the Blood that is under the farface alters its colour, 
and becomes dark-red or blacki/h j as I have obferved feveral 
times : of which I take the rcafon to be, (with fubmiffion to 
better Judgments) that the Air cannot move every way round 
about the Globuls, and hits as 'twere againft a clofe darkifh 
body. Touching the Florid red colour of the fjrface of the 
Blood expofed to the Air, that comes, in my opinion, from 
hence, that the uppermojl Globuls are not prefs'd, and there- 
fore retain their nature, and the QAohxi\.^Jubjacent to the upper- 
moft lye clofe togerher, by reafon of which clofe conjundtion. 
the Air or Light cannot penetrate through them, but is refle- 
<Sted, and fo gives a greater light to, and about, the uppermoft 
Globuls, than they had before the union of the inferiour Glo- 
buls J and this it is that makes them appear more florid. 

2. I fhall herewith communicate the Manner how I have ob- 
ferv'd, among other things. Blood and Milk. I did my feif 
prepare divers forts of very flender hollow Glafs- 
SeeFig. I. pjpes, as A B, of which fome were not thicker 
than a mans-hair ; and the flenderer they are, the clearer will 
they make the red Globuls of the Blood appear. But, for feeing 
the Cryftalline water in which thofe Globuls move, and for 
obferving alfo how they fubfide, thefe Pipes may be made 
fomewhat thicker. Having then made ready fuch a fmall 
Pipe, I tye about the uppermoft joynt of (e.g.) my thumb 
a ftring, as is ufual in opening a Vein of an Arm, and then I 
prick that part of my thumb with a pin, to make it bleed ; 
this blood I wipe off, if I intend to keep any for the Air. And 
then I look well to the place prick't, putting upon that point 
my Glafs-pipe, and witkal fqueefing my thumb to prefs out 
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more blood j which being thus prefs'd out, will in part run 
up into the faid pipe : This pipe with the blood in it, I lay 
upon a piece of white paper, and with my aail break a little 
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piece from It, as Fi'g^ t'^ or 3*^; and Tet it to the pin of my Mi- 
crofcope, havEiigfrf!; a little wetted the pin with sriy fpitdc, 
r>r ;i little turpL-'r.i::c', to make the pipe flick to It ; or elfe I 
taice the whole Glafs-oioe, and with my hand hold it before 
xhc Mierofccpe. Nov/ in fuch a Gkis-pipe, the biood on the 
furfacCj and that which is under it, is alrnofc of the fame co- 
lour, although it ftand a pretty while in it, becaufe the Glo- 
buls in the Glafs-pipe are but fsvY, nor lie they fo clofe toge- 
ther. The fienderer the pipe is, the higher will the blood 
rife into it. And thai the Curious in your parts might them- 
fehts fee this, I have ufed the freedom of fending you fome of 
tjie faid' hollow Pipes, by the means of v/hich I hope my a- 
bove-mention'd fpeculations will be verified. 

The red Globuls of the Blood I reckon to be 25000 times 
fmaller than a grain of land j which perhaps will to many feem 
incredible : Bui the matter being about figured Bodies, 'tis 
known, that, two Globes being given, the Axis of one where- 
of is I, and that of the other, 20, the proportion between 
their magnitudes is as i to 8000 i Spheres being in a triplicat 
proportion to their Diameters. The fame red Globuls, when 
they are fmgle, and ftick within to the fides of the Glafs-pipes, 
Will aopear white and colourlefs. 

3. Further, if your Curiofity (hall lead you to obferve the 
motion of thofe red Globuls thorow the Cryftallin liquor, be 
pleafed to take one of the thicker fort of thefe pipes : filling 
^ it with blood from E to F, and io putting the lower 

^^" ■ end B. a little into the flame of a Candle, andclofing 
it hermetically. Which done, fet the pipe upright, with 
ihe end A upwards, that fo the red Globuls may fink. And 
defiring to fee the motion of thofe Globuls, apply a little 
warmth to the pipe between F, B, making ufe only of a warm 
Jiand ', by which warmth the Air betwixt F, B, mufl expand 
itfelf into a greater fpace, and the blood in the pipe v/ill 
be driven up higher ; by which means the red Globuls will in 
part come to move above in the Cryftallin humidi.ty ; yet if 
thofe Globuls come to joyntbemfelves too clofe together, this 
ObfervatioK wil3 fail. 
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4. I have fevcral times endeavoured to obftrve trie p-:r'.s of 
n Boi-c, and at firft I imagin'd^ i law on the furfacc of the 
Shinbone of a Ccw fcvcral fmall veins (whith bone I ftill kcc-v 
by me,) but I have not found it iincc in any other bo:ic. I 
thought hkcwifc, I fnv then alfo, that that Bone confilled of 
united Globuls. Afterwards I viewed the Shinbone of a 
Ccr/fy in which I lound fevcral little holes, paffing from 
'W'-irtliout inwards; and I then imagined, that this Bone had 
divers fmall pipes going longwayes : But I have fince obferved 
the I'ooth of a Cow and I found it made up of tranfparent do- 
buLs wliich I can fee very perfc<5tly. The fame I have ob- 
ferved in I"oory or Eh'phtuits-Tccth. And having fecn this fe- 
vcrai times, I doubt no l<'noer but that all white Bones d,o 
conllil of tranlparcnt Globuls, Which being fo, I am of o- 
pinion, that idi things th;;t appear white to our eyes are 
m;Kie up of nothing but trnniparent p;!rticles lying one up- 
on another: Suthas are Snow, white Pnper, Linnen, white-- 
3tones, white Wood, Scum, beaten Glafs, beaten Rofin, Su- 
gar, Salt, Sec. 

,. Ag.iin, I have obferved the Liver of a Sheep, and that of a 
fat plttorick Co'w ; and tney alfo confifled of very Imall Glo- 
buls, which appeared fo little as thole of Blood. The Liver 
of the Ccw was ol a Brovsn-red colour: yet viewing it ia 
my Mifcrofcope, 1 found the particles, which 1 took from that 
Liver, to have but veiy little colour, only they were a little 
bright towards the red edge, and generally belet with very 
fmall Globuls of blood; and in fome few places the blood lay 
vein-wile. Whence I cannot otberwile judge, but that thefe 
imall particles of blood lay up and down dilperfed through, 
the Liver out of the veins. 1 caufed part of thofe Livers to 
be boyled, efteeming, that by reaton of their natural foft- 
nefs, all could not well be obferv'd that might be remarkable 
in it; and I expolcd it to dry fi^mewhat hard; and thus in 
both of them 1 did lee the Globuls: which I intend to obferve 
yet iurlher 



6. The 



( 126 ) 

6. The Brains of a Cow being viewed by me, I found the 
Whate fubftance thereof to be made up alfo of very fine Glo- 
buls. As for the Gray colour of the Brain, I have not as yet 
my fclf been able to obferve any thing in it that is particular, 
by reafon of its duikiflmefs. Now that the Curious may be 
aillfted to view the particles of the brain, I herewith icnd alfo 
fome Glafs-pipes, by me contrived for that purpofe, A B 
is a hollow Glafs-pipe, AC is of the thicknefs 
"^ 'g- • ^£ ^ courfe horfe-hair. Its end from A to D, I 
thrufl: into the white of the Brain (having firft open'd it with 
a Pon-knife,) and to the open end B, I apply my mouth, and 
there fuck as ftrongly as I can, and during that fuiSion I move 
the pipe by thruiting it inward and drawing it outward, fo 
that the point A remains ftill moving in the white matter of 
the Brain : By which means I got a little of that part of the 
* Perhafs it •willbejaid, that Brain iuto my Glafs-pipe, which I view 
the natural texture of the in the manner above-prefcribed in the 
^^ne/intl thoe"]mJl pip% account of blood. But this 1 fliall alfo 
ismuch altered and titiatcd. obfcrve again at my nex; conveniency *. 

7. As to the Marrow of the Back-bone, I found that alfo to 
confift of very fubtil Globuls j yet fome few Globuls Jtood out, 
cfa bigger lize : Whence I doubted whether thefe bigger 
Globuls might not be caufed by the labor of my fusion Bnd 
motion, having ufed the lame way in viewing this Marrow, 
as I did in obferving the Brain. 

8. Having divers times obferved the Flefi of a Cowy I found 
it to coniift of very flender filaments, lying one by the other 
as if moven into a film. I have alfo viewed feveral filaments, 
which were befet with Globuls. Thefe Globuls I judged to 
be blood, and that, pricking our body with a pin without 
hitting a vein, the bloody Globuls did iffue from betwcea 
thefe filaments ; But this I leave to further confideration. 
Mean time I have with a pins point fever'd thefe filaments from 
one another, and found the fingle ones fo fine, that any of them 
feem'd to me fome 25 times thinner and finer than a hair. Ha- 
ving expofcd them to my Microfcope, I faw to my won- 
der, that they were made up of very fmall conjoined Globuls, 
which in fmalnefs feem'd to furpafs all the reft. This I took 
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notice of frequffndy, being unwijling to take up any tn.ing fbr 
truih, but what I have fcen divers tiincp, and in divers parts. 

9. Having vkw' dfajfifig Spit/c, I found in that fluid matter 
carried Ibme few and thofc very fniall Globuls, of which 1 
obferv'd fome to fubfide. I law alio therein feverni odd par- 
ticles, fome of which feem'd to confiil of united Globu]>. Bat 
looking upon the Spit/e in the afternoon, I found tliof* G obuls 
and odd Corpufcles in a greater number. I conclude hence, 
that all Bodies made out of Fluid mitter doconfilt of Globuls; 
and am therefore of opinion, that if a drop of water could be 
placed in the free Air, it would be a perfedly round body 
and confequently, wlien out of any fluid mxtter in our body 
there are made confident particles, that they alfo mud be pref- 
fed together on all fides: Which prelfure I eileem to be grea- 
ter in our Body, than if the Water Ihould prefs the Air, or 
the Air the Water. And by the fame prelTurc the particles are 
likewife prelled together ; whereupon mufl alfo enfue the^ 
roundnefs of their bodies. 

10. The Cr/ticu/a or uppermofl Skin of our Body confifts 
of round parts or fmall fcales, (as far as I have been hitherto 
able to judge :) And I fancy, that the continual growth of this 
Cutkula is made in this manner: If, /or example, you let fall 
Upon a white paper a little drop of Gum-water, the water will 
in a little time ft earn away, and the Gum will keep the furflice 
of the drop. Now I imagine this Gum- water to be the hu- 
mors, that are continually emitted out of our Body, whence the 
humidity ilfues forth from between all tliofe round particles 
or fcales lying clofe upon another, and not through pores., as 
many have tauglit. Like a clofe and well-twilled Cable, upoji 
which powring continually fome water, this water will pafs 
through the whole Cable and oufe out at the end ; not palling 
through any pores, but making its way about and between the 
filaments of the Cable, and fo getting out beneath. And the 
courier or more conliftent matter, which I compare to Gum» 
cleaves to the body, and fo maketh the uppermoft Ikin, which 
ikin thus grows on f.om beneath and is worn off from above i 
And the more tranfparent thefe particles are, the whiter is our 
Ikin. Which yet are but our conjectures and fufpitions. And the 
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-ike manner of growing I have formerly faid to have plac« in 
P hints ; only with this difference, that, when the liiperfice of 
a moiil Clobiil, which is given out of tlie Plant, is become 
foincAvhat ftiff, the moillure is then propelled out of the uppei- 
Ciid of the plant, and that by a continual fucceliion. Which 
kind ol progrefs of growing I appxhend may in fomc manner 
be li-'cn in the Pith o!' Wood, in Cork, in. the Pith oiMembrarmt 
as alio in the White of ai;V//7/} of which three lajfl 1 have fent 
you <uid yotir cui'ous I'riends ibme fmall particles, cut off with 
a fliarp Pcn-knifc, thinking it well worth their obfervatjon. 
Only 1 woidd here advcrtifc, that when any of thefe particles 
is applied to the pin ot Inch a kind of Microicope as mine is, 
the inrtrunient m.ay be held witliin doors and in the ihade, yet 
held to tlie free Ah, as it witli a Telefcope you would 
look upon the Stars in the Firmament. 

Other Ohfcrvations made by Mr. Leeuwenhocck, about Sweat, 
P'att, Pcares ; if up.' r ted to the PHblijher in a Letter oj July 
the bth 1674. 

J . T Have often viewed the &weat oi my Face, which confifted 
\ of a'Cryilallin moilture, in which I law fome, but very 
few, traniparent Globuls, as alio a very few, but bigger and 
odd particles of different forms, which latter I elleem to be 
particles tcakd o'^i from the Cuticiilwov uppermofl fkin. 

2. I have alfo obferv'd the Sweat of feveral Horlcs ; firft 
in fuch, as fweat but a little, yet lo tliat 1 could wipe off fome 
drops of Sweat from their heads : In wdiich I law likewife 
fome Globuls i'wimming in the Cryllallin humidity, as alfo 
fon\e odd bigger parts: But then in liorles that had labour'^ 
hii dcr, or v\m more violently, and twcat io as that white fwcat- 
drojis run from their body, I faw in them a great abundance 
of Globuls rnov'ng in the Cryflallin moiffure, together with 
fome of thole oda bigger parts, which 1 likewiie judged to 
be ftalinos off iVom the Cufu-uhir. 

3. 1 k'lctoioie 1 acquainted you, that I imagined to have 
feen ILur as nrule up of united Globuls, and to have alfo 
obfcf v'tt Eirphant'4 hair lo coniill of the like, I cannot omit 
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now to commiHiicate unto you, that fincethat time I have feea 
iuch Globuls not only in Mam and Horfe-hairt but alfo fre- 
quently in the Wod of Sheep j and further, that tlie Root of the 
hair pull'd out of my Eye-brows confifts .altogether of the 
like Globuls. 

4. Having pull'd out of an Elephants-tayl a black Hair, and 
cut tranfverfly from it a thin fcale, I expofed it to my Micro- 
fcope, which reprefented in the thick of that Hair about an 
hundred little fpecks fomewhat whitifh, and in each fpeck a 
black point, and in fome few of thofe black points, a little 
hole J and this hair confifted withal of united Globuls, which 
yet I thought I flaould have found bigger in this thick hair of 
io bulky a Bcaft, than indeed they were. This Scale I keep 
ftill by me becaufe .of its curious and elegant : ppearance, not 
unlike (excepting the Colours) a Peacocks-tayl. 

5. I have formerly fent you my way of feeing the motion, 
of the Globuls in the Cryftallin liquor of the Blood : Having 
iince contrived a more convenient Glafs-pipe for that purpofe, 
I cannot but give you and your Curious Friends notice there- 
of; litz. A B is aliollow Glafs-pipe from B to O, a- 

bout the thicknefs of a courfe horfe-hair^ from O ^^'^'Fig.V^ 
to D, about the thicknefs of a Pigeons-quil, and the thicknefs 
from D to A fomewhat flenderer, ad placitum. 'Tis open on 
hoth its ends, A and B ; Into this pipe I brought fome Blood 
from E to F, or from E to C, and then feal'd the end A herme- 
tically : Or elfe, 1 leave the pipe clofed at A, and by the ap- 
plication of my hand or breath bring a little warmth to the 
thickeft part of the Glafs G, holding the pipe with my two fin- 
gers at F, and fo conveying its open endjii to the Blood, ^c. 
Whereupon fpme of the Air in the pipe, being by the faid 
warmth driven out at the open end B, it will immediately in- 
deavour to have its former flate, and fo attradt a little blood 
into the flenderer part of the pipe : which pipe I then put from. 
A to G into a fmall Copper-pipe, which I had caufed to be fit- 
ted to one of my Microfcopes, and which I can move at plea- 
fure, nearer or further off, higher or lower. 

6. I did lately view -f- fome Blood, in which | In one of the neuu- 
there was much of that Cryftallin liquor, and ly d.firihed pipes. 
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gtying into the opliti Aif> at a tknd'wheu therfe we** ptf tty ft r6ftg 
gulls ojwind^ I iaw> to my great delight, continually, and with- 
out any other motion hut that of the wind, the red Globuls a- 
git*.ted pciile-nied^, 4nd as if each Global had yet a fecond mo- 
tion, and that about its axe. 

7. I ihtwed to Mr. C. H. aiii <;ouched in Writing, how I had 
oblerv'd the BlOod, os'c. furnifliing him alfo fome of thofe fmall 
Glafs-pipes j which together with my Letter being fent by 
him to his Son at Paris-, he had this return from him, that they 
had ic&n noGlohiils at all in tht blood, butoth<ir particles. This 
may happen alio to others, who are therefore hereby advertifed 
that thole red Globuls, Itanding ftill, do foon come to flick to 
one another, (aw I have obferv^d my felf more than once,) and 
being thus carried thorow the Cryliallin humidity, exhibit odd 
and milhapen particles : Which doubtlefs is the reafon, why the 
faid Globuls v/ere not lecn by the above mention 'd perfon, and 
why indeed they cannot be iten in that cafe. 

8. Thofe fmall Glafs-pipes, which I am wont to obferve any 
fluid matter with, are doled by me on both ends ; and when I 
come to make ufe of them, I break off with rny nail the clofed 
ends, that fo the Earthy particles, that fwim continually in the 
Air, may not get into the pipes, having frequently found, that 
when thofe pipes have been open a while in the Air, they are 
in many places befet with earthy particles and filaments, which, 
without this precaution, might be taken for parts of the mat- 
ter itfelf that is under obfervation. 

9. I have heretofore view'd the Faft of Mutton and Covv^, 
and jfhew'd to feveral of the Curious, that it is made up of 
Globuls joyn'd together, which appear'd to my eye, as big as 
•ordinary hail-ftones : Yet are we not to fancy, as if thefe Glo- 
buls, and thofe that conftitute a Bone and other folid parts, did 
confift of Globuls j^er/^^/^ round : For, if that were lb, it muft 
follow, that the interftices betwixt fuch Globuls would be tri- 
angular, or they be fill'd up with other Corpufcles. But you are 
to know, that they are round but on one fide j as, for example, 
a p- vT ^ ^"^^ ^ ^''^ *^*^ Globuls of Fat, that are formed 

' firft, and the third being a for'rang, and to be pla- 
ced between and above A and JB> it will take the form of C, and 

fo 
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JTo make ufk the triaingwlar bjodyJ^DE, as m%\icptg, artncxt. And 
thus I think I fee the groffer parts of Fat, not perfectly 
round. And if any of the Curious defire to fee the Globuls, of 
which the greateil parts of Fat are made up, they may ^be 
pleafed to take care, that there be taken a piece of the courfeft 
Fat, and that with the hand it be broken afunder ; v/hich way 
being obfei v'd, there will then (yet not always) fome finall par- 
ticles of fat, in the midll of the fat, be fever'd, which being 
dextroufly applied to the pin of the Microfcope, you v/ill be 
able to fee its form : For if you break off a piece ot fat with 
a pin, you will tear the Globuls. 

10. 1 have lately obferv'd, that each buble or globul of Fat 
conlifts of more than a thoufand fmall Globuis. Yet I am apt to 
believe, that thofe that havenot feenthe Globuls in Blood, Hair, 
Bone, &c. wdl notfatisfie themlelves aboutfeeing theGlobulsia 
the GSobuls oj- Fat, becaufe of their extraordinary minutenefs. 

1 1 . The Faf of fome Water-Joul and Fiji}, though it have 
been viev/'d by me, yet fliall I endeavor to obferve it again be-» 
fore .-ommunication. 

1 2. Maving view'd the Teares of two infants, I found therein 
very few round Globuls, but much more other odd and miflia* 
pen particles, of divers forms ; fome of which feem'd to con--, 
iiil of mated Globuls. I was thinking, becaufe thofe Tears had 
run down the Cheeks, whether all thefe particles might not be 
fcaiiogs off of the Cuticle, For I prefume, if the Tears of a 
grown perfoHj and fuch as are caufed from much grief, and are 
ihed copioufly, were well viewed, there would in all appear- 
ance be much more feen in them. 

Ah Account of a notable Cafe of a Dropfy mijiaken for Graniidatt-* 

on in a young Woman; communicated by a Learned and Inqui- 

ftlvf ,^hyjitian in Flolland, ■confiderably enlarging the Obfer- 

•vat ion 'made'. oftbeJameCafe by t be famous. Dr. Talpius., lib. 

4, Ohf. c.-^6, 

^ O me years fmce, there caraeto Dr. D. a young Woman of a- 

^ bout ij years of age, unmarried and reputed a Maid, of a 

florid countenance, and ftrong body, having a good ftomach, 

periodice menjiruatat and wanting none of other due evacuati- 
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